Rabbit uterine oxytocin receptors and in vitro contractile response: abrupt changes at term and the role of eicosanoids.
We examined the relation between increased uterine oxytocin receptor concentration and increased in vivo sensitivity of the rabbit uterus to oxytocin at the end of gestation. We determined oxytocin receptor concentrations in myometrium and decidua on different days near term of gestation and postpartum. We also examined the in vitro contractile response to oxytocin on days 30 and 5 days postpartum, when the uterus is unresponsive in vivo, and on day 31 (term), when the uterus is exquisitely sensitive to this hormone in vivo. In addition, we tested the role of endogenous eicosanoids and decidual oxytocin receptors in the myometrial contractile response to oxytocin by examining the contractile response in the presence of the cyclooxygenase/lipoxygenase inhibitor sodium meclofenamate or in muscle strips from which the decidua had been removed by scraping. The concentration of specific binding sites for [3H]oxytocin in myometrial and also decidual membrane preparations was determined. We demonstrate that contractile sensitivity to oxytocin increases at least 4-fold between days 30 and 31 (term) of gestation, and this is accompanied by a nearly 10-fold increase in the concentration of oxytocin-binding sites in both decidua and myometrium. The lesser sensitivity to oxytocin on day 30 was, however, only apparent in the presence of meclofenamate, which suggests that endogenous eicosanoids contribute to the preterm response to oxytocin measured in vitro. The maximal response to oxytocin (integrated area) increased 2-fold between day 30 and term. Thus, an increase in both sensitivity and maximal response to oxytocin could be demonstrated at term in vitro. Five days after parturition, maximal response and uterine sensitivity measured in the presence of meclofenamate had returned to those of the preterm uterus, and the concentration of oxytocin-binding sites had declined. In contrast, sensitivity and maximal response to the cholinergic agonist carbamylcholine declined between day 30 and term. These results support a highly regulated physiological role for oxytocin in parturition which depends primarily on changes in receptor concentration.